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ABSTRACT  i 


n»e  basic  problem  with  performance  testing  In  exotic  i 
environments  is  the  general  unwillingness  of  Invest Iga-, 
tors  to  take  the  time  to  stauilarcl  I /.e  a test  bat  ti'ry. 
Many  other  problems  exist  aiul  iire  i>bv  U>us  to  all  wbi> 
have  tried  to  measure  performance  under  usual  and  un- 
usual envlroimiental  conditions.  It  is  the  purpt>se  of 
this  paper  to  set  forth  some  of  the  problems  that  have 
grown  out  of  our  experiences  and  which  we  feel  have  not 
been  extensively  commented  upon  in  the  leseareh  1 lti*ra- 
turc,  and. also  to  describe  our  plan  fi>r  solutlttn. 
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n»e  present  plan  is  a simple  one:  'Ilie  literature  will  be  searched  for  hum.in  per-- 
formance  tasks  which  have  been  shown  to  degrade  under  motion  (vII>ratlon  and  ship 
motion),  during  thermal  exposure,  and  under  pressure.  The  performances  th.it 
meet  these  first  criteria  will  be  categorized  as  cognlt lvt>  (decision  making,  tu- 
forimitlon  processing,  judgment),  motor  (tracking,  reaching),  etc.,  and  a taxonomy 
of  performances  will  be  developed.  Additionally,  each  perfomance  task  will  be 
evaluated  In  the.  following  way:  20  subjects  will  be  tested  10  times  (.S  days/ 
week  for  2 weeks)  to  determine  three  types  of  reliability:  lutern.il  consistency, 
the  accuracy  and  sensitivity  to  separate  Individuals,  and  the  stability  of  this 
accuracy  and  sensitivity  over  repeated  testing.  Performances  on  these  tasks  will 
be  compared  to  scores  on  other  teats  of  mental  functions.  Progress  to  dale  will 
be  reported. 

Tlu?  National  Aeronautics  and  Space  Administration,  the  Advanced  Research  Project 
Agency,  the  Navy  (via  the  Office  of  Naval  Research),  and  the  Bureau  of  Medicine 
and  Surgery  have  funded  several  studies  (see  Kennedy,  1977  for  a review)  which 
have  nearly  all  made  very  similar  points  regarding  the  standardization  of  a per- 
fornuince  test  battery  for  assessment  of  environmental  stressors.  In  the  m.aln, 
test  batteries  have  been  proposed,  particularly  factor  analyzed  batteries,  but 
rarely  have  normative  data  been  collected  and  never  have  practice  effi'c.ts  been 
studied  effectively. 

Tlie  original  title  for  the  present  paper  was  very  broad  and  included  all  Navy 
R & 0 concerning  performance.  We  intend,  however,  merely  to  present  how  the 
Naval  Aerospace'  Medical  Ri'search  l.nborntory  Detachment  plans  to  research  the 
general  area,  with  specific  application  to  our  interests  in  the  effects  of  ship 
motion  or  performance.  It  should  be  noted  that,  in  addition  to  the  human  per- 
formance RAD  already  presented  at  this  sinnposlum  by  various  members  of  the  Navy 
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Personnel  Research  and  l)eveloj>ment  Center,  coinplt>mentary  prop.rains  also  exist 
within  the  rnp,  Ineer  ing  Psychology  I'rogiams  of  the  Office  of  Naval  Research  and 
within  tlu*  human  Kf fectiveness  Programs  ot  tin*  Naval  Medlc.il  Research  and  Oevelop- 
rwnt  Conunand. 

INTRODUCTION 

Casual  observation  over  several  ye.irs  of  performance  testing  and  n comprehensive  f 

rending  of  over  400  "liuman  performance  studies"  In  liyperharla  (see  It.ichrnch  A 
Kennedy,  1977,  for  n review)  suggest  th.it  there  is  a need  for  future  studies  j 

Into  the  standardisation  of  a human  performance  test  battery.  , 

In  our  opinion,  tlie  persons  who  Initiated  the  experlmentfi  recpilrltig  perform.ince 
testing  In  exotic  environments  were  generally  persons  who  ht»c.ime  Involved  orig- 
inally because  of  a primary  Interest  in  the  environment  rather  than  in  the  per- 
foriivince.  (Within  "»-nv  Ironment"  we  include  unusual  sensory  stimulations,  dings, 
latlgue,  and  even  Je.trnlng,  as  well  <is  motion  sickness,  hyperharia,  «-tc.)  'i'lins,  j 

we  feel  that,  frequently,  several  criteria  were  employed  (often  trading  back  and  1 

forth  among  them)  in  the  selection  of  tasks  for  Inclusion  In  a hattc*ry  to  ho 
assMnbled.  Tliese  criteria  have  Included  the  following:  i 

1.  Literature  findings  that  were  recollected,  probably  because  the  results 
of  tests  were  unusual. 

2.  What  colleagues  and  friends  had  done.  ' 

/3.  Wliat  deraemstration  experiments  were  performed  in  «*xperiniental  psychology  I 

laboratory  during  their  student  days.  | 

4.  Chapter  headings  in  Woodworth  and  Schlosberg  (1954)  and  other  standard  . 

texts.  I 

i I 

I 5.  Equipment  left  behind  in  the  storage  room  of  the  l.nhoratory  by  their 

predecessors. 

I 6.  That  which  could  be  quickly  and  easily  assembled  from  clever  ideas,  (the 

so-called  toy  gadget  approach).  | 

i I 

7.  Stock  Items  from  apparatus  companies. 

8.  Ixiglstlc  limitations  forced  by  the  environment  or  project  (e.g.,  small,  I 

inexpensive,  no  tubes,  portable,  nonmagnetic,  self-scored,  no  sparks,  self-  ' 

administered,  battery  powered,  and  rugged). 

9.  Similar  to  the  work  done  by  real-world  persons.  I 

10.  A relatively  basic  kind  of  .skill  is  involved;  that  is,  learning  theoret-  i 

Ically  SHOIII  0 be  able  to  be  accorapltshod  quickly.  | 

11.  Less  often,  per f orm.anccs  could  be  expected  to  be  di.sruptod  on  tin*  tnsk 
In  this  environment. 
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W»*  bi*lii*ve  th.it  thf  criteria  llsitod  above  h.ive  been  employed  often  enoiiKl)  to 
iiMsemble  b.Ttteries  t;o  that  these  criteria  are  worth  citing.  It  should  also  be 
noted,  however,  th.it,  typically,  a lest  battery  r,.is  p.ener.ally  an  a^d_lioc  ri'sponse 
to  the  imminent  availability  of  cin  environmental  condition,  whether  the  environ- 
ment was  a hurricane  (Kennedy,  Horoney,  Hale,  CreKoire,  f.  Smith,  1970),  a rotating 
room  (Guedry,  Kennedy,  Harris,  (•  Grayhiel,  1964;  l-’reply  & Kennedy,  1965;  Kennedy, 
Tolhnrst  6 Graybiel,  1965),  or  a deep  dive,  lluis,  lonp.-ranj'e  planning  frequently 
Is  not  possible.  In  summary.  It  is  felt  that  perfonnance  test  batteries  are 
often  assembled  for  largely  practical  reasons,  on  short  notice,  by  persons  whose 
utijor  interest  is  not  performance  testing.  To  alleviate  these  problems  we  have 
combined,  in  tabular  form,  what  we  consider  the  traditional,  important  criteria 
for  test  construction  along  with  the  practical  nsj)ects  concerning  operational 
per formance  .assessment . n»ese  criteria  are  summarized  in  Tables  1 — 4,  In  addl- 
tlt>n,  other  problems  with  perfornwince  test  battery  construction  exist. 

1.  Whal  pi'rformance  test  s jir<“  _des Igned  to  measure 

Although  this  distinction  is  not  generally  made.  It  is  implicit  that  perform- 
ance testing  Is  undertaken  for  two  main  purposes:  first,  to  bt?  able  to  make 
some  statement  about  the  Integrity  of  the  organism,  and  .second,  to  determine 
whether  an  environment  interacts  with  an  organism'. s ability  to  do  a particular 
kind  of  work  (of.  Table  3).  In  this  paper,  the  first  purpose  will  be  called 
"CNS  st.atus,"  and  the  second,  "effectiveness  of  a system's  output."  Examples  . 
of  tests  designed  for  the  former  purpose  include  reaction  time,  digit  span, 
tremor,  electroencephalogram,  speed  of  tapping,  and  CVF.  Examples  of  the  latter 
include  an  underwater  pipe  puzzle,  a sonar  monitoring  task,  Morse  code  tests, 
and  speech  intelligibility  tasks.  Frequently,  both  types  of  tasks  are  included 
In  a single  experiment  into  the  environment's  effect  on  man  and  wlthotit  regard 
to  the  distinction  made  above.  The  advantage  of  the  latter  approach  is  that  the 
system's  concept  is  used  and  the  translation  to  real-.actlvlties  Is  direct.  (Also, 
subject  cooperation  is  usually  better.)  Ilje  disadvantage  is  that  tio  general 
principles  are  adduced  aud  the  application  of  the  findings  holds  only  for  the 
stimulus  condition  employed.  For  instance,  tracking  studies  with  CUT  displays 
have  been  conducted  for  many  years  and  very  few  general  rules  have  resulted 
(Adams,  1961).  The  major  disadvantage  of  the  first  approach  (index  of  an  orga- 
nism's integrity)  Is  that  they  depend  heavily  upon-  the  knowledge  of  the  validity 
of  the  task.  If  only  face  validity  Is  available,  other  conslder.atlons  (money, 
size,  apparatus,  and  availability)  must  be  used  to  jvistlfy  Inclusion.  If  face 
validity  is  not  evident,  then  justification  la  very  tenuous. 

The  distinction  made  between  these  two  strategics  Is  subtle,  hut  it  is  also  real, 
and  its  existence  complicates  the  results  of  many  studies.  Tills  Is  chiefly  due 
to  the  fact  that  the  two  approaches  require  different  research  philosophies, 
although  the  ultlnuite  aim  of  both  approaches  Is  similar:  namely,  prediction 
(l.e.,  an  ability  to  account  for  100  percent  of  the  variance). 

Tlic  first  approach  comes  directly  from  experimental  psychology  and  usiutlly  fol- 
lows an  analysis  of  variance  model.  Tlnis,  the  numerous  tests  in  a test  battery 
are  designed  to  sample  all  of  the  skills  (factors)  of  the  organism.  The  Impli- 
cation Is  that,  if  the  full  range  of  human  abilities  Is  tested,  oiu*  can  general- 
ize the  findings  and  apply  them  to  other  clrcnmstance.s  (e.g.,  subjects,  treat-, 
ments,  etc.).  This  approach  depends  heavily  upon  following  tlie  principles  of  test 


\ 


395 


construction:  (1)  norms,  (2)  reliabilities,  (3)  validities,  (4)  factors  tested, 

(5)  effects  of  practice,  and  (6)  individual  differences.  If  all  these  princi- 
ples were  satisfactorily  fulfilled,  it  would  be  posslblt*  to  employ  the  test  in 
an  exotic  environment  and  account  for  all  the  main  effects  of  such  an  environ- 
ment on  human  perf onr-ince . For  example,  if  it  were  known  tliat  hand  dynaraometry 
correlated  perfectly  with  all  other  kinds  of  voluntary  skeletal  muscle  output, 
and  the  Harvard  Step  Test  (Kennedy  & Hutchins,  1971)  with  all  cardiac  muscle 
output,  then  it  would  not  be  necessary  to  use  otl>er  tests  of  these  functions. 

The  difficulty,  of  course,  is  tluit  neither  of  these  tests  correlates  sufficiently. 
Additionally,  other  "more  psychomotor”  tasks  are  even  less  clear-cut  with  regard 
to  what  they  are  measuring  (i.e.,  validities).  However,  the  problem  does  not  end 
here.  Reliabilities  of  a tost  battery — any  test  battery — are  not  completely 
known.  No  norms  (expected  values)  are  available  on  a sizable  population,  par- 
ticularly when  practice  effects  are  concerned.  However,  factor  analyses  studies 
(e.g.,  those  of  Fleischman)  have  been  completed  for  some  samples.^ 

The  second  approach  is  in  vogvie  more  now  than  previously,  probably  because  it 
emphasizes  a systems  approach.  Ihe  statistical  model  employed  is  correlation, 
and  In  general,  single  factor  studies  are  conducted.  The  overall  plan  is  to 
replicate  real-world  work  and  to  do  it  under  controlled  conditions.  The  second 
approach  does  not  depend  upon  the  validity  of  the  task  as  heavily  as  the  first 
method,  since  it,  itself,  ^ the  work.  However,  the  characteristics  of  the  sub- 
jects are  critical.  It  is  important,  and  usually  essential,  that  the  subjects 
be  the  same  kind  of  people  as  the  real-world  workers  toward  whom  the  data  will 
be  applied.  Tlie  shortcoming  of  this  strategy  is  also  its  chief  advantage:  the 
application  of  the  findings  from  sv\ch  studies  is  specific  and  immediate,  but 
sometimes  it  is  so  specific  that  generalization  within  the  same  environment, 
but  with  slight  differences,  may  not  be  possible. 

2.  TVo  experimental  paradigms 

There  are  two  main  ways  in  which  to  study  the  effects  of  the  environment  on  a 
subject's  ability  to  do  work.  The  first  (most  often  used)  uses  the  subject  as 
his  own  control  and  generally  follows  a pre-,  per-  and  post-  paradigm.  In  the 
pretest,  the  subject  is  practiced  on  all  the  tests  to  be  employed  in  order  to 
arrive  at  a learning  platea\i.  Then  he  is  placed  in  the  experimental  situation 
to  see  whether  or  not  it  disrupts  performance.  Posttesting  Is  used  to  monitor 
recovery  effects.  If  there  are  any.  There  are  many  problems  with  this  approach. 
Chiefly,  psychoniotor  performance  almost  never  arrives  at  a plateau.  This  is 
discussed  in  more  detail  later  In  this  paper.  Asymptotes  occasionally  are  ob- 
tained, but  these,  too,  are  Infrequent.  Even  on  tests  where  one  would  expect 
practice  to  be  accomplished  quickly  (e.g.,  reaction  time,  CFF,  tracking  visual 
acuity),^  the  environment  itself  occasionally  causes  certain  tests  to  be  per- 
formed less  well  while  standing  during  rotation,  and  is  probably  also  measuring 


^Slnbad  (1969)  is  based  on  these  studies  and,  when  standardized,  may  be 
used  to  obviate  some  of  the  problems  mentioned  above. 

2 

The  use  of  signal  detection  theory  (.Swet,  Tanner,  & Birdsall,  1961)  as 
a methodology  may  be  helpful  here,  but  as  we  all  know  from  the  way  the  lOO-yard 
dash  record  is  continually  broken,  it  is  not  just  a criterion  problem.  Stated 
differently,  a knowledge  of  sensory  sensitivity,  (d'  (d-prime)  separated  from 
the  subject's  criterion  (beta)  would  refine  present  knowledge,  but  d’,  even 
carefully  and  prudently  measured,  may  change  with  practice. 
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boily  s:w;iy  (Criiybfol,  Ki-nnoily,  Knol>look,  (.\t(*di’y,  Mcil.rotl,  Colfbour , Mil  lor, 

f.  Kicj’.ly,  I96'j).  This  jiolnt  will  a ls;o  ho  disciissoil  Inter.  To.st --of  foots  .-ilso 
prosont  il  i f f i CAi!  t ii's  slmo  i;K>t  ivation  ohant-ios  (t-.y,.,  end  spurt  In  vip.llnnco) 
usually  at  loud  tlio  inaninout  oouipli't  ion  of  .'in  oxporlmonl. 

Th*'  altorn.it  ivo  appro. loli:  to  tost  "just  hofoto"  iind  "jtist  after"  the  environ- 
mental oxposur*'  (say  a 12-lvour  overwator  ASW  fllp.ht)  hn.s  its  own  problom.s; 
naiiudy,  the  expor Imont or  fools  that  it  is  noooss.iry  to  he  aware  of  the  st.'itus 
of  the  subject  dvirin^;  the  exposure.  If  t lie  testing  Is  short  (e.}'..,  hand  dyna- 
momotry),  It  can  b»^  influenced  by  the  bias  of  a .subject  and  sniiuiionlng  efforts 
for  a "ono-shot-do.al"  so  th.it,  oftc'u,  changes  are  not  ohtaineil  even  though  the 
subject  is  fr.nnkly  tired.  If  the  testing  period  is  long  (e.g.,  treadmill),  it 
can  contribute  to  the  fatigue.  In  {iddltlon,  lengthy  po.sttests  are  often  unfair 
to  the  subject. 

1.  Assi'ssinent  of  Input-lnti^grator-ouf  put  circuits 

llie  general  form  of  psychologic.il  expel' imenL;it Ion  follows  an  S-K  paradigm,  or 
SOR,  where  O is  for  organism  (Crah.iiii,  1951).  l’<‘r fontiance  testing  employ.s  this 

paradigm  jvirt  Icularly  when  "CNS  st.'itus"  type  exper  iim-nts  are  conducted.  'I'ypi^" 
rally,  in  these  studies  the  experimenter  is  mainly  intt*rested  in  whether  his 
treatment  (drugs,  hypoxia,  confinement,  ncignetlc  fit>lds)  produces  any  CNS  change. 
So,  a stimulus  i.s  presented  .'ind  the  output  of  the  organ  Is'.in  is  monitored  for 
clianges.  Frequently,  however,  due  account  is  not  taken  as  to  whether  the  stira- 
nlns  was  adequately  received  hy  the  receptor  (retina,  ear,  hair  ceils,  etc.)  then 
properly  delivered  <ilong  th.it  nerve  p.'ithw.iy;  also,  wlu'ther  the  output  (muscle) 
pathway  is  similarly  unaffected.  For  example,  during  acceleration  stre.ss,  the 
lack  of  oxygen  to  the  retina  indicates  that  signals  are  not  adequately  received 
at  the  receptor  site.  This  also  occurs  with  the  differences  obtained  in  visual 
performance  underwater.  The  physical  conduction  of  light  In  air  versus  w.'\ter 
may  accovint  for  these  differences  — most  likely  the  visual  signal  is  Just  not 
del  tvercvl  to  the  receptor  in  w.-iter  .is  well  as  in  .ilr,  so  one  would  not  posit 
CNS  changes  underw.iter  to  account  for  the  poorer  viiuial  acuity  obtained.  At  the 
other  end  of  the  nerve-mnsclt*  circuit,  changes  in  four-choice  reaction  time  done 
underwater  clearly  have  the  friction  of  water  on  the  one  hand  to  slow  down  per- 
formance as  well  as  the  possll>le  other  effects  of  compression  and  mixed  g.-ises 
and  so,  probably,  CNS  changes  cannot  adequately  bt?  assessed  with  this  task.  So, 
too,  past  pointing  underw.iter  nuiy  be  different:  not  h€?c.iuse  of  central  involve- 
ment, but  because  of  Inertial  differences  on  the  arm.  This  is  not  to  imply  that 
sucli  studies  should  not  be  undertaken,  rather,  it  behooves  the  experimenter  to 
Indicate  where  possible  which  part  of  the  OSR  circuit  he  is  testing.  Therefore, 
one  must  know  about  the  transmission  characteristics  of  light,  the  dependency 
of  the  retina  on  oxygen,  and  the  viscosity  .and  buoyancy  characteristics'  of  water. 
However,  if  such  t.mks  are  included  in  batteries  that  h;ive  other  tests,  (the 
intention  of  which  Is  to  tap  the  st.ite  of  the  CNS)  when  .ill  results  are  reported 
together,  there  Is  confusion. 

It  VKnild  be  useful  to  other  Investigators  if  results  of  experiments  were  reported 
relative  to  that  part  of  the  circuit  which  is  being  tested.  This  cannot  he  done 
In  all  cases,  but  it  is  jiosslhle  to  Improve  present  reporting  practices.  Per- 
haps If  we  intellectually  remove  the  known  physical  environmental  effc'Cts  from  the 
periphery  (nerve  and  muscle),  we  may  he  left  with  the  finding  that  motivation 
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and  the  partial  pressure  of  oxyt’.on  In  the  hr.iln  are  tlu*  chief  contributors  to 
performance  decrement  under  all  condition;;.  The  al>ove  criticism  does  not  apply 
to  the  "systems  output"  type  of  studies  vhlch  take  no  position  regarding,  where 
in  the  clrcvilt  the  problem  occurs.  Kaviier,  Iheir  sole  purj'ose  is  to  determine 
whether  an  Interaction  of  environment.; I ci>ndition  occurs  on  people  doing  work. 

It  Is  proposed  that  "CNS  status"  be  u:;ed  a:;  .i  term  to  be  contracted  with  "Input/ 
output  quality"  types  of  studies,  whereby  the  former  would  deal  with  throughput 
changes  dv»e  to  the  environment  and  the  latter  would  address  the  physical  aspects 
of  the  environment  on  man. 

A.  Practice  effects 

In  a significant  but  not  widely  referenced  paper,  Bradley  (1962)  reported  the 
persistence  of  sequence  effects  during  psychoraotor  testing.  Virtually  all  who 
study  performance  over  many  sessions  have  obtained  similar  findings.  As  van 
mentioned  earlier,  the  investigator  usually  performs  b.nseltne  pretesting  before 
placing  the  subjects  in  the  environment.  Often,  va.uiv  trials  are  given  (in  one 
study,  7 days  of  testing)  in  .in  effort  to  have  performance  asymptotic  "so  that 
the  pimple  on  the  line  c.an  be  more  easily  seen."^  Wliat  is  visually'  obtained  is 
the  well-known  learning  curve,  which  nwy,  but  does  not  always,  asymptote.  Tlje 
problem  with  this  approach  is  obvious,  but  there  is  another  less  obvious  problem; 
that  is,  performance  on  a task  after  m.iny  trials  Is  probably  no  longer  an  index 
of  the  same  activity  or  place  in  tlie  CNS  tiiat  it  was  initially. 

Studies  by  Ades  and  Kaab,  19A9,  on  live  Kluver  biicy  Syndrome  (cited  in  Bachrach 
and  Kennedy,  1977)  illustrate  tiie  latter  point  where  animals  with  certain  portions 
of  their  brains  removed  were  able  to  pei form  a visual  discrimination  task  about 
as  well  as  unoperated  animals;  however  a simularly  operated  group  was  never  able 
to  learn  this  task. 

Moreover,  It  is  well  knovm  from  the  learning  literature  that,  with  extended 
practice,  subjects  overlearn,  and  when  sometliing  Is  overlearned,  it  becomes 
more  resistant  to  extinction.  Therefore,  for  performance  testing  in  exotic 
environment's,  if  intensive  practice  is  given  on  the  tests  prior  to  their  use 
in  the  experimental  environment,  two  factors  appear  inevitable:  (1)  the  work 
is  not  an  Index  of  what  it  was  at  first,  and  (2)  disruption  of  porforraanc^v  be- 
comes very  difficult.  An  example  of  this  is  as  follows:  move  the  index  (first) 
and  'ring  (third)  fingers  preferred  hand  together  with  the  palms  resting  on  a 
flat  surface.  Then  move  the  second  and  fourth  fingers  together.  Then,  alternate 
1 and  3,  then  2 and  A,  etc.  Everyone  can  do  this  work,  but  it  requires  far  vaore 
concentration  for  the  average  lu'rson  than  for  a person  who  frequently  plays  the 
piano.  The  investigators  believe  that  control  for  this  activity  is  exerted  high 
In  the  cortex  for  nonpianists,  but  has  perhap;;  be.;n  shunted  to  a lower  center  in 
the  CNS  in  practiced  pianists.  If  the  above  is  .similar  to  what  occurs  in  per- 
formance testing  studies,  the  implications  are  obvious. 

Because  of  the  problems  liste<l  above,  the  following  appro.ach  is  pl.mned : We 
feel  that  the  approach  is  Innovative,  but  it  will  draw  heavily  on  the  research 
literature  for  the  initial  selection  of  tests  to  he  Included  for  further  study. 


\adloff , 


1971,  persiinal  comnunle.it  Ion. 
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rhor.«'  will  l>o  Si' I oo  I *'.l  t « iMn  tin-  I i t i-i  .if  viio  fluit  irlfi'i  la  in  oin*  of 

I h*'  following;  .lU'.is:  (1)  il>';uvni:;t  r.it  ovl  si-ns  1 1 I v 1 1 y to  I'ltlu'i  tlu'iin.il,  uiotion, 
oi  liypi'il'.i  I ti'  t'liv  1 ri>ni  a'lif  l>y  i'\li  ll>  1 1 i n.i’.  ilcj'.i  .iilou  \'«‘i  I oi  r.i.iiu'fi , (?)  il  laj'.aos  t i o 
i' .ip-ili  1 1 i t y ii.t'.,  bi.iin  1 lul  i v lilu.i  h.  h.ivo  l>i'»‘ii  toiuiil  lo  pi'rloim  illtti-r 

i-nlly  liom  .»  noiw.il  popiil.it  ton)  , .nul  (1)  uio.imi  i oiisoni  i'.ip;il>  i I i t y i>t  <t  p.it.imot  i*i 
111  linm.Mi  i nl  o iv.vit  ion  \ii  oo  oiin  i no. . Altov  initi.il  soloitiiui  of  t iio  tf.st.s,  tli»'  mo.st 
proiiilf;  inj;  i.  i 1 1 lu-  snlviootoil  to  tovtlioi  totifs.  Tlio  tost  aiul  i-quipmonf.  attinnitos 
of  o.u'fi  tost  will  bo  viowoi!  ftom  tlio  sl.uulpolnt  ot  tho  lollowinvi  f.totors  rank  oil 
in  p.onoval  ovilov  ot  li.ipiiv  t anoo  : (1)  vo  I i.if)  i 1 i t y (o.g.,  tost  loto.sl,  altovnato 

loiui,  boti.’oon  .vuil  within  .uliu  in  i st  i .it  ions)  , (?)  valiillfv  (o.^.,  proil  let  i vo,  oon- 
toxt,  const  T no  t , illap.nioit  io  cononviont,  laot),  (.1)  othov  pr.-io  f ic.il  tost  laotor.s 
(vaup.o  ot  c.ip.ihillty  lovols  covoioil,  sons  i I I v i t.y  , I vanspii  i t.ih  i 1 i t y , of  t lo  loncy  ) , 
(A)  ounlptun)  faotov.'i  (o.i;.,  av.i  I l.ih  i 1 i f y , oiinip.nont  i o I i.ih  1 1 1 1 y , t iaustovm.il>  1 1- 
ity,  s.iloty,  oooiiomy) . Tho.so  tosts  that  ilomonst  v.i  f i'  .'i  hip.h  It'vol  of  ailoi|iiaoy  on 
tho  ahovo  ccitorla  will  compvlso  an  o\pov  imont  .il  h.ittovy.  Toe  f oruianoo.s  on  tlif.s 
tsitt.'tl  1.' i I ! !ii'  I'o.iipal  oi!  to  poi  | o:  w.iiu  os  on  a l.'.otoi  piivo  (o.;',..  .‘tinfiaiD  fsittorv 
to  ilotovuiiio  iiniiinoiios.s  i>i  l.iotois.  I'.ipov  .nnl  pone  i I ti'sts  ol  lop.nltivo  t uno 
t Ivins  (o.}'..,  boiiilor-ln-st  .il  t , {Uiilltoi  i!  ? iiii.'.iocm.in)  <i.>i  wol  1 .’is  wol  l-st  anilavil i /oil 
Int  o H ii’.onvo  tosts  (I'.p..  , W.ii.'i,  U.ivons,  St.intovil-IUnot  , Koitan,  ll.i  liit  oail , 

Wiinilov  I ioh)  will  ho  aihiiiiilst  ocoil  to  this  .‘i.imo  popiil.it  ion  to  luvthov  ilolluoato 
jiiiil  v.iliihit.i'  tho  fiictiUis  oil  1. 1 1 noil. 

I'fio  liist  tost  tfi.it  wo  li.ivo  v.oloctoil  toe  fnrthoc  .stiiily  f.s  tho  so-cafloil  Ri'opor 
lovU'woil  hv  Koiinoily  aii.l  Ui  nns  (l')/‘i).  Tho  ro.isons  for  {lofootlnp.  thlss  tost  orlp,- 
in.ito  paitly  from  tho  llioi.itnro  lovli'w  .luif  partly  from  tfio  stiuly  of  acco  lor.if  fon 
stri'ss  hy  tho  N.\S/NKt'  (kir.iin  i 1 1 oo  on  IWo-Ast  ron.nit  tos,  wfio  convonoil  a worklnp.  p.rinip 
lio.uloil  by  Kohort  ihi  lawfiii.'i  ‘ t o iliscus:;  aiiil  roport  on  pr  I no  I j>  1 1's  .'nnl  prohloiiis  ot 
poi  tiirra.uu'o  lostiii>;.  Usiiu;  orltoria  I'asovl  l.irp.oly  on  oarllor  i:up,i;o.stions  cif 
I'rii.uthont  (l*)‘iT),  a por  toi  ruinco  to.st  h.ittory  v.is  proposoil  tliat  woiilil  have  p,on- 
orat  ami  spooittc  appllcat ions. 

Wo  liHikoil  into  Uroailhent 's  roport  for  liloas  rol.'itivo  to  tlio  ooitmum  problems  of 
nil' t Ion  ami  .locolorat  liHi  stros.'i  nml  of  oxot  Ic  oiiv  ( ronmont  s in  {'oneral.  Kooi'iii- 
moivifat  ions  woro  also  incliuloil  for  tfio  nso  of  tasks  wfiiofi  aro:  "(a)  work  p.ioi'il; 
(fi)  loijuiro  vii;llani'o:  (o)  ovor  a li'n.i;  porloil  of  t Imo;  amf  (il)  vlurln.i;  wliloh 
tlioro  is  iinoort.ilnty  in  tho  stimulus  illsplay"  (p.  22): 

1.  lafior.itory  norms  on  six  vllfforont  vorslons  ot  this  task  for  cacti  of  tlie 
appro.ic  im.!  t o I . lOt)  collojie  ^r.n!nato  iivilos  aro  .aval  lahlo,  tis  well  iis  relationships 
1 1'  \'o  v.sonal  i t y aiuf  ottior  siil'.li'Ot  varlahlos  (o.p,.,  honr.s  of  sloop)  for  tho.se 
per sons . 


2.  Noui  oplivsiolofiical  corrolatos  (vest  fluilar  nyst  ap.mns)  of  per  {orm.anoe  i.’oro 
iihown . 

3.  I'r.iitlco  effects  appear  small  on  tfio  throe  ofi.nnu'l  aiulltory  vor.sfon  ami 
<ii«'  known  for  tho  Ihroo-cfuinnol  visual  vorsioii. 

A.  llio  lost  can  ho  jvronp-ailmfnlstoroil. 


5,  It  is  relatively  simple  ami  Inoxj'onsivo  to  construot. 

6.  Ihoro  aro  many  jnw.sfbi  1 Ities  for  construct  Inp,  altoriuite  forms. 


7.  Task  tUfflciilty  cau  bo  coatrollod  lary.oly  by  instructions. 

8.  l->tcncy  of  response  vltbln  broail  limits  (namely,  1-2  socomls)  is  Ron- 
evally  not  a factor  ami  so  the  task  can  appropriately  be  useJ  even  when  environ- 
mental variables  can  Interact  physically  with  response  speed  (c.p,.,  unJei'water)  . 

9.  Stimulus  recording  is  binary  .uid  therefore  is  mechanically  simple.  Fur- 
ther, the  regularity  ot  the  st  imnl  1 makes  a scoring  relatively  easy  and  relatively 
independent  of  where  on  the  magnetic  tape  .a  session  begins. 

10.  I’roportion  measures  are  essentially  linear  (R  .9.S)  with  absolute  measures 
(namely,  hits)  and,  therefore,  direct  comparisons  cau  be  made  over  different 
tasks. 

11.  Unlike  many  other  vigilance  tasks,  many  signals  and  responses  occur  and 
so  indivlduiil  time-line  analyses  are  possible. 

12.  The  results  suggest  that  perfonnance  on  forms  of  this  task  may  be 
age-related. 

Tlie  approach  we  have  utilized  includes  the  daily  administration  (15  minutes)  of 
the  Beeper  for  2 weeks  to  study  the  reliability  of  the  test  in  three  ways: 
internal  consistency,  the  accuracy  and  sensitivity  to  separate  individuals,  and 
stability  of  this  accuracy  and  sensitivity  over  repeated  testings. 

Wo  feel  that  this  .approach  will  serve  as  a model  for  future  tasks  to  be  included 
in  our  battery.  At  this  writing,  data  are  being  collected,  however  the  study  is 
not  completed.  These  results  should  he  available  at  the  meeting  in  October. 
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